Introduction: The final step in oral surgeries, proper positioning of the soft tissue, is considered as a major determinant of the clinical outcome. Different suturing anchors suffer fundamental flaws when they are supposed to guarantee the adequate flap fixation. This study aimed at proposing "screw assistant soft tissue stabilization" (SASS) as an alternative method for the conventional suturing techniques. Materials and Methods: A total of seven teeth in six healthy patients underwent surgical crown-lengthening by apically positioned flap technique. Surgical miniscrews were utilized for flap stabilization instead of periosteal sutures that are conventionally designed for soft tissue apical positioning. The widths of keratinized gingiva (KG) and the distance between gingival margin and cemento-enamel junction (GM-CEJ) were measured at baseline and 3 months after surgery. Results: All areas healed uneventfully. A significant increase in GM-CEJ distance without a significant change in the widths of KG was observed. Conclusion: The SASS technique seems to be able to fixate the flaps predictably and efficiently in lateral, apical, or coronal directions. In comparison, with traditional suturing techniques, it donates more comfort to both surgeons and patients. The advantages are of paramount importance in areas with limited surgical access and loose alveolar mucosa.
INTRODUCTION
To secure the soft tissue flaps in a proper position is a critical prerequisite for success in conducting surgical procedures. This stability has to be maintained until the wound has endured adequate healing to withstand displacement triggered by functional forces. [1] The surgical objectives direct the appropriate position of flap margin, which could be either placed in its original position or displaced apically, coronally, or laterally. [1] Various suturing techniques have been evolved to afford soft tissue stabilization, which is necessary to expedite clot formation, reduce scar formation, and enhance esthetics. [1] [2] [3] The technique known as apically positioned flap (APF) was introduced by Nabers (1954) and was modified by Friedman. [4] Parallel with the development of oral implant dentistry, apically positioned flap has been widely used for increasing the width of the keratinized tissue around implants. It has also been applied in peri-implant resective surgeries. Research has shown that the rebound of soft tissue margin, which is normally observed after APF, is related to inappropriate postsurgical position of flap margin. [5] Different methods have been described to maintain the displaced flap in its new position. Interrupted sutures, mattress sutures, [6] periosteal sutures, [7] and periodontal dressing have been proposed for the fixation of flap margin position. Furthermore, the use of a removable healing plate has been advocated to prevent mucosal regrowth. [8] The more shallow the vestibule is, the more difficult the apical positioning. This leads to more cases of relapse in surgical outcomes, particularly in posterior mandible, due to presence of a loose alveolar mucosa, narrow keratinized mucosa, and absence of a suitable periosteum for suturing. The moot question −why not rely on bone as the most secured structure in periodontium to fixate the flap. In other words, the alveolar bone could be considered as an improved and more stable anchoring system to manage the positioning of flaps. This could be best achieved by making use of extra-short self-drill miniscrews to directly attach the flap to the alveolar bone.
What follows represent some cases, treated by the abovementioned technique.
MATERIALS AND METHODS

Presurgical phase
All patients received proper plaque control instruction as well as supra and subgingival scaling. The surgeries were performed when the appropriate plaque index (25%) was achieved. [9] Surgical approach Patients had been referred for surgical crown-lengthening. Prior to the surgery, the patients brushed their teeth using 0.2% chlorhexidine-digluconate mouthwash solution for 60 s. Subsequent to the gain of adequate anesthesia, intrasulcular incisions were prepared on the buccal side to preserve the maximum amount of keratinized gingiva (KG) [ Figure 1 ]. To adjust the KG on the lingual aspects, the appropriate submarginal internal bevel incision or sulcular incision was provided. Soft tissue flaps were designed to include the intended tooth and two adjacent teeth on each side to facilitate the flap displacement in the apical direction. [10] After the flap reflection, the surgical site underwent ostectomy and osteoplasty to provide positive or flat bone architecture with adequate sound tooth structure for restorative purposes and more apical formation of biologic width. [5] The flap margins were positioned at the crest of the alveolar bone, and they were fixed using self-drilling 4-mm miniscrews (Ortho Select GmbH, Wurmilingen, Germany).
Presence of a screw on buccal and lingual aspects of each interproximal alveolar bone secured the flap tightly to the underlying bone. What merits attention is that the screws are supposed to be inserted in an interproximal bone to avoid any damage to adjacent anatomic landmarks. Furthermore, screws were used for flap fixation at the level of inter-radicular bone in furcation area of mandibular molars. Thereafter, secondary simple interrupted sutures were made to stabilize the interdental papillary portions in the flap margin. Patients were instructed to use 0.12% chlorhexidine mouth-wash for 14 days. The surgical sites were re-evaluated after 7-10 days when sutures and screws were removed. [11] Patients were referred for restorative phase generally after 12 weeks. [12] The distance between cement-enamel junction (CEJ) and gingival margin (GM) was measured immediately before surgery, after flap fixation, and 12 weeks postoperatively before prosthetic preparation. In addition, the width of KG was measured in mid buccal area at baseline and after 12 weeks. UNC-15 periodontal probe was used for all measurements. The similar procedure was also used for esthetic crown lengthening [ 
RESULTS
A total of six patients with seven teeth (all first and second molars) underwent apically positioning of flap, completed the follow-up for 12 weeks before prosthetic reconstruction [ Table 1 ]. No postsurgical complications were reported. Clinical measurements at baseline and 3 months postoperative follow-up are summarized in Table 2 . A significant increase in GM-CEJ distance was measured 
DISCUSSION
The formation of a stable blood clot and its organization is the sine qua non for a wound to withstand tensile forces. [3] Moreover, the preservation or addition of keratinized attached gingiva is a critical consideration that dictates the final position of flap margin. Secured apical flap positioning could meet both objectives. [13] The suturing techniques have been designated primarily to stabilize and maintain the soft tissue flap margin in a proper position until the healing process provides adequate tissue strength against the functional forces. Four anchoring structures are used in oral surgeries. [3] The first anchor is the movable vestibular connective tissue, which provides the least secured soft tissue stabilization. Periosteum is the second type of anchors, used for the stabilization of movable soft tissue in displaced flaps, pedicles, and free mucosal grafts. Attached masticatory mucosa provides a reliable anchorage for mucosal grafts and flaps, designed with vertical releasing incisions [3, 14] Implant supported restorations and teeth are the most stable anchorages ever used. The tooth anchorage whereby the sutures are bounded to facial surfaces of teeth have been advocated for coronal flap displacement. [15] However, it is of no noteworthy benefit for apical flap positioning. The presence of a loosely attached connective tissue and the absence of sufficient vestibular depth make it more difficult to conduct the flap management. Such limitations are generally faced in posterior regions of mandible. [4] This paper was an effort made to propose the bony structures as the most secured anchorage for flap stabilization.
Using chrome-cobalt alloy tacks, Seibert tacked the gingival flap to the alveolar bone. [16] Notwithstanding the favorable results, some drawbacks were reported. They had to push the tacks (using a plier) subsequent to drill a hole into the dense alveolar bone. This made the procedure more complicated. Furthermore, two patients were reported with cases of fistula after the removal of tacks, which disappeared by the next week. A number of studies on traumatology and orthopedics have also reported soft tissue fixation using bio absorbable fixation devices and have proved that such technique could treat ligaments and meniscal injuries more safely and quickly than the former suturing techniques. [17] [18] [19] The present study experienced the application of screws (for the same clinical purposes) as a reliable method to increase convenience and speed compared with conventional suturing techniques. When it comes to surgical ease, periosteal sutures urge the flap partial splitting that could result in limited access to bone contouring. Moreover, since it is not recommended to conduct splitting and preparing vertical incisions in the lingual flap, screw-assisted flap displacement could be alternatively used to facilitate such a procedure. Akin to the traditional apical flap positioning, this alternative method could preserve the keratinized attached gingiva. Furthermore, up to 3 months' postsurgery, there was a beneficial effect on clinical parameters. All patients had a desirable amount of exposed sound tooth structure as a result of the increase in clinical attachment level. At the beginning of the study, there were some concerns about necrosis and abscess formation (in piercing points) following the screw fixation in papillary region of flap margin. However, none of the patients experienced such complications during early healing period. Uneventful soft tissue healing without scar formation was another benefit of screw-aided soft tissue stabilization. This advantage could suggest the technique as a simple and esthetically pleasing method of soft tissue management in crown lengthening procedures within the esthetic zone. In terms of comfort, patients reported no pain or a mild pain relieved using nonsteroidal anti-inflammatory drugs (NSAIDs).
Furthermore, screws were retrieved after 7-10 days without the need for local anesthesia. This step brought no discomfort to patients even in screws that are partially covered by the soft tissue. Seibert reported fistula formation in two patients. [16] This could be related to less biocompatibility of chrome-cobalt alloy tacks replaced by the titanium miniscrews in the present study. Furthermore, they used an invasive method for fixation of tacks.
Also, there were concerns how the remaining holes on the gingiva would repair without scar tissue formation once the screw had been removed. Fortunately, it did not pose a major problem. The holes disappeared until the 3 rd or 4 th postsurgical weeks [ Figure 2f ]. Screw-aided soft tissue stabilization could be a valuable alternative for sutures applied to a broad spectrum of periodontal surgeries. Surgical techniques requiring careful soft tissue positioning (for instance, crown lengthening surgeries in posterior regions of mandible as well as anterior parts of maxilla) would benefit from screw fixation. To keep pace with the developments in implant dentistry, it could be advantageous to start repositioning of soft tissue flaps in apical, coronal, and lateral directions designated as either full or split thickness flaps.
It is concluded that soft tissue positioning at the end of periodontal surgical procedures could be facilitated using fine delicate screws that are fixated in keratinized tissue of papillary portions of periodontal flaps. It is necessary to investigate the clinical, biologic, and technical considerations of the procedure s in future clinical trials.
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